Growth inhibition of human cancer cells by 5-aza-2'-deoxycytidine does not correlate with its effects on INK4a/ARF expression or initial promoter methylation status.
The cytotoxicity of 5-aza-2'-deoxycytidine (DAC) has been linked to demethylation of the INK4a/ARF tumor suppressor gene locus in various cell systems, but the causality of this association remains unproven. To test this assumption, we have examined the effects of DAC in two human cancer cell lines of differing INK4a/ARF promoter methylation status: MDA-MB-468 breast cancer cells in which INK4a/ARF is unmethylated and normally expressed, and DLD-1 colorectal cancer cells in which INK4a/ARF is methylated and repressed. In MDA-MB-468 cells, DAC induces cytotoxicity in the absence of any detectable increase of p14 or p16 expression, whereas small interfering RNA knockdown of p16/p14 expression fails to attenuate DAC cytotoxicity. In DLD-1 cells, DAC demethylates INK4a/ARF and restores both p16 and p14 expression at concentrations that fail to cause detectable growth inhibition or apoptosis; moreover, neither ARF nor INK4a transgene expression inhibits DLD-1 cell growth despite normalization of p14 and p16 expression. These data imply that neither of these cell lines depends on up-regulated expression of INK4a/ARF for DAC cytotoxicity. We propose that optimal anticancer use of this drug will await unambiguous identification of those DAC target genes primarily responsible for triggering growth inhibition, followed by clarification as to whether these upstream events are caused by hypomethylation or DNA damage.